there were at least 10/sample) gave a positive result in three of the 15 tuberculous effusions. Pleural fluid that was always positive with the amplification procedure detecting the IS6110 sequence contained more neutrophils (30% (SD 27%)) than samples that were intermittently positive or always negative (3% (3%)); mycobacterial DNA was never detected in the four samples containing less than 1% neutrophils. Conclusions The amplification of the IS6110 insertion element represents a rapid and sensitive means of detecting M tuberculosis in tuberculous effusions. The enrichment of cells containing mycobacteria (possibly neutrophils) before DNA extraction may be required to improve the sensitivity of this approach.
genome/sample reproducibly) gave a positive result in nine of the 15 tuberculous effusions, though some samples were only intermittently positive (p < 0 05 compared with culture). In contrast, a protocol based on the detection of the gene coding for the 65 kD mycobacterial antigen (which could detect myocobacterial genomes only if there were at least 10/sample) gave a positive result in three of the 15 tuberculous effusions. Pleural fluid that was always positive with the amplification procedure detecting the IS6110 sequence contained more neutrophils (30% (SD 27%)) than samples that were intermittently positive or always negative (3% (3%)); mycobacterial DNA was never detected in the four samples containing less than 1% neutrophils. Conclusions The amplification of the IS6110 insertion element represents a rapid and sensitive means of detecting M tuberculosis in tuberculous effusions. The enrichment of cells containing mycobacteria (possibly neutrophils) before DNA extraction may be required to improve the sensitivity of this approach.
Attempts to identify Mycobacterium tuberculosis in pleural fluid from patients with tuberculous pleurisy by acid fast staining is usually unrewarding, and culture of pleural fluid for mycobacteria is also negative in a substantial number of cases. ' Patients with a tuberculous effusion Samples ofpleural fluid from 14 patients with a tuberculous effusion were studied. In 13 patients the diagnosis of tuberculosis was established on the basis of one or more of the following criteria: culture of sputum (n = 6), pleural fluid (n = 5), or pleural biopsy specimen (n = 4) positive for M tuberculosis or the presence of caseating granulomas in a pleural biopsy specimen (n = 9). In one patient the diagnosis was based on a history of recent exposure to a patient with active tuberculosis, the presence of a lymphocytic pleural exudate, and a favourable response to antituberculous drugs. Two different samples ofpleural fluid from one patient were studied by the polymerase chain reaction method. In two cases the sample of pleural fluid giving positive results in culture was different from that evaluated in this study. None of the patients had a positive result in the serological test for human immunodeficiency virus or had any other disease known to produce immunosuppression. None was receiving antituberculous drugs. Differential cell counts for the pleural fluid were available for 14 of the 15 samples.
Control subjects Ten samples ofpleural fluid were obtained from patients with a pleural effusion resulting from malignant intrathoracic neoplasms. None of these patients had a past history of tuberculosis, and culture ofpleural fluid was negative for M tuberculosis and other organisms. tFrom the same patient. (table 3) , including all three patients whose fluid was positive by culture (p < 0-05 for the difference in sensitivity of the amplification protocol and culture). In three of the nine cases only one of the three experiments gave a positive result. When the amplification procedure was repeated three more times for these patients a positive result was observed in 1/3, 1/3, and 0/3 samples respectively. Pleural fluid from patients without mycobacterial infection gave negative results by the amplification procedure in all cases when it was tested in three or more independent experiments (data not shown). When DNA from a tuberculous effusion was tested with the reamplification protocol for detection of the gene coding for the 65 kD antigen, positive results were obtained for 3/15 samples (table 3; p < 005 for the difference in sensitivity of detection of the 65 kD antigen and the IS6110 insertion sequence). The three samples that were positive with this test were among those that were always positive in experiments detecting the IS6110; two of these samples were also positive by culture.
COMPARISON OF CYTOLOGICAL FINDINGS WITH RESULTS OF DNA AMPLIFICATION
Lymphocytes were the predominant cell type observed in most pleural fluid samples (mean 73% (SD 28%) lymphocytes, n = 14), though neutrophils and other mononuclear cells were present in variable numbers. Strikingly, the percentage of neutrophils in fluid that was always positive with the protocol based on the detection of the IS6110 insertion sequence (30% (27%) neutrophils) was significantly higher than that present in samples that were intermittently positive (3% (2%) neutrophils) or always negative (2% (3%) neutrophils) with the same protocol (figure; p < 0-01). Mycobacterial DNA was never detected in any of the four samples that contained less than 1% neutrophils. Similarly, the three samples of pleural fluid in which mycobacterial DNA could be detected with the protocol based on the detection of the 65 kD mycobacterial antigen all contained abundant neutrophils (71%, 24%, and 18%).
Discussion
In this study mycobacterial DNA was rapidly detected by means of the polymerase chain reaction in nine of 15 We would emphasise that some specimens were positive only intermittently when tested on multiple occasions. The presence of inhibitors could not be detected in such samples (data not shown). The results probably indicate that the levels of mycobacterial DNA present in such fluid are so low that a given aliquot may or may not contain an amplifiable target. We have recently found that with the IS6110 system a standard DNA solution containing, on average, 0 1 mycobacterial genome (that is, 1-1 5 targets/sample with the IS6110 system) will give a positive result in about half the tests (Pierre et al, unpublished findings) . Further studies are needed to define how many times a given sample must be amplified to obtain optimal sensitivity without sacrificing specificity. The findings in this and other studies in our laboratory suggest, however, that if two or possibly three attempts give negative results for a particular specimen little is to be gained by further attempts.
An interesting finding in our study was that all pleural fluid samples that were positive with the protocol based on the detection of the 65 kD mycobacterial antigen, and are therefore likely to have contained a relatively large number of mycobacteria, also contained a high percentage of neutrophils. Samples that were always positive with the protocol based on the detection of the I S6110 insertion sequence had more neutrophils than samples that were intermittently positive or always negative. All four samples that contained less than 1% neutrophils were always negative when tested for the presence of mycobacterial DNA. These results are consistent with the possibility that the number of neutrophils present in a given sample may reflect the number of mycobacteria present, a finding that could be explained by the chemotaxis of neutrophils toward products released by extracellular mycobacteria. The substantial variability in the number of neutrophils (and mycobacteria) present in these fluid samples could reflect variations in the time between onset of the tuberculous effusion and assessment2223 or differences in the pathogenesis of tuberculosis in these patients (for example, late primary tuberculosis versus reactivation)-or both. 24 If the neutrophils present in tuberculous effusions actively phagocytose the mycobacteria in the pleural fluid, the isolation of neutrophils from these fluid samples might offer a convenient means of enriching the proportion of mycobacterial DNA present in a given sample. This might be particularly useful for samples containing few neutrophils (for example, the samples for which the amplification procedure was frequently negative). As the amplification procedure is limited by the amount of total DNA that can be evaluated, enrichment of cells containing mycobacteria before the extraction of DNA might improve the sensitivity of the test for these difficult samples.
In conclusion, the amplification of the IS6110 insertion element permitted the detection of mycobacterial DNA in nine of 15 patients with a tuberculous effusion. Further studies are clearly warranted to define the role of this test in the assessment of patients with pleural effusion of unknown aetiology.
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